Results: All brain regions increased in volume between term and 7 years of age, with faster growth in the FT group, including basal ganglia and thalamic regions, hippocampi, corpus callosum and some frontal, parietal and temporal cortical regions. Between 7 and 13 years of age, regional volumes were relatively stable, with evidence that basal ganglia, thalamus, corpus callosum, brainstem and a few cortical regions continued to grow, while other cortical regions reduced. There was little evidence that differences in volume from 7 to 13 years differed between VP and FT groups.
Background: The vulnerability of myelin in very preterm (VP) infants, over childhood to adolescence, remains unresolved. The T 1 /T 2 ratio may provide insight into myelin maturity.
Aims: (1) to compare the T 1 /T 2 ratio between VP and full-term (FT) children at 7 and 13 years of age; and (2) to describe myelin development between 7 and 13 years of age, and whether it differs between VP and FT children.
Methods: 134 children born VP (<30 weeks gestation) or very low birthweight (<1250 g) and 35 children born FT had usable T 1 and T 2 scans at 7 years, and 81 VP and 29 FT children at 13 years. The T 1 /T 2 ratio was calculated for 48 white matter and deep grey matter regions.
Results: Linear regressions showed almost all regions had higher T 1 /T 2 ratios in the VP group compared with the FT group at 7 years of age, but only for basal ganglia at 13 years of age. Mixed effects regression models revealed that the T 1 /T 2 ratio increased from 7 to 13 years for all brain structures, with little evidence that trajectories differed between VP and FT groups.
Conclusions: Myelination increased from 7 to 13 years of age in both VP and FT children. There was evidence that VP children had higher myelin content in most brain regions at 7 years compared with FT children, and this persisted for the basal ganglia at 13 years of age. This suggests myelin development in VP children may catch up to that of their FT peers. (BPD) in the era of non-invasive ventilation. Ventilation inhomogeneity is a proven tool for assessing long-term respiratory status in children. The aim of this study was to determine the relationship between clinical respiratory status and ventilation inhomogeneity in preterm infants receiving non-invasive ventilation (NIV).
Methods: Recovering preterm infants <35 weeks gestation who had always required respiratory support were studied during non-invasive respiratory support. Electrical impedance tomography (Swisstom Pioneer) recordings were made during 60-min of settled breathing; 120 artefact-free inflations were analysed to determine the gravity-dependent centre of ventilation (a numeric measure of degree of inhomogeneity). These were compared with clinical markers of lung disease status, including gestation, age, birth weight, SpO 2 /FiO 2 ratio and subsequent BPD status (modified Walsh+SHIFT test), using linear regression.
Results: 42 infants stable on NIV were studied (mean 27 weeks gestation, birth weight 1067 g), with complete data available on 32 infants thus far. Increasing prematurity and worse oxygenation at time of study was related to increasing ventilation inhomogeneity favouring the non-dependent lung; R 2 0.10 (p=0.078) and 0.12 (p=0.050) respectfully. Gestation <30 weeks and SpO 2 /FiO 2 <400 being more likely to result in non-dependent lung ventilation. Complete population data, will be available once BPD status is known on all infants.
Conclusions: This is the first study to demonstrate that preterm lung disease is associated with ventilation inhomogeneity during NIV, even in the recovery phase, and provides a possible quantifiable, reproducible, high-fidelity marker of lung disease status to predict subsequent BPD risk. 
